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^ '■ ABSTRACT 

We use UKIRT and ASCA observations to determine the nature of a high redshift 
, (z — 2.35) narrow-line AGN, previously discovered by Almaini et al. (1995). The 

■ UKIRT observations show a broad H a line while no Hp line is detected. This together 

£C) ' with the red colour (B — K = 5.4) suggest that our object is a moderately obscured 

t-H , QSO (Ay > 3), in optical wavelengths. The ASCA data suggest a hard spectrum, 

^j" ' probably due to a large obscuring column, with T = 1.93*o'|g, Nh ~ 10 23 cm~ 2 . 

The combined ASCA and ROSAT data again suggest a heavily obscured spectrum 
(Nh ~ 10 23 cm~ 2 or Ay ~ 100). In this picture, the ROSAT soft X-ray emission may 
arise from electron scattering, in a similar fashion to local Seyfert 1.9. Then, there is a 
large discrepancy between the moderate reddening witnessed by the IR and the large 
' X-ray absorbing column. This could be possibly explained on the basis of e.g. high gas 

metallicities or assuming that the X-ray absorbing column is inside the dust sublima- 
q ■ tion radius. An alternative explanation can be obtained when we allow for variability 

$H ' between the ROSAT and ASCA observations. Then the best fit spectrum is still flat, 

c/3 , r = 1.35j^ ' 14 , but with low intrinsic absorption in better agreement with the IR data, 

while the ROSAT normalization is a factor of two below the ASCA normalization. 
This object may be one of the bright examples of a type-II QSO population at high 
• i— i . redshift, previously undetected in optical surveys. The hard X-ray spectrum of this 

' object suggests that such a population could make a substantial contribution to the 

X-ray background. 
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1 INTRODUCTION 

In recent years, deep field observations with the X-ray mis- 
sions ROSAT and ASCA have led to great progress in 
understanding the extragalactic X-ray source populations. 
ROSAT surveys have resolved 70 per cent of the extragalac- 
tic light at soft X-ray energies reaching a surface density of 
1000 deg~ 2 (Hasinger et al. 1998). Spectroscopic follow-up 
observations showed that the majority of sources are broad- 
line QSOs at high redshift, z ~ 1.5, (e.g. Shanks et al. 1991; 
Georgantopoulos et al. 1996; Schmidt et al. 1998). However, 
a large fraction of the X-ray sources at faint fluxes are associ- 
ated with faint optical galaxies. These have narrow emission 
lines and X-ray luminosities (L x ~ 10 42 erg s _1 ) orders of 
magnitude above those of normal galaxies (Roche et al. 1995; 
Griffiths et al. 1996; McHardy et al. 1998). Their hardness 



ratios suggest a flat spectrum, V ~ 1.5, (Romero-Colmenero 
et al. 1996; Almaini et al. 1996). There is strong evidence 
that these galaxies host an AGN as they present either high 
ionization lines or broad lines in their spectra (Schmidt et 
al. 1998). 

ASCA provided us with the first images of the hard X- 
ray sky (2-10 keV). Due to its moderate spatial resolution 
it reaches a flux limit of 5 x 10 -14 erg cm -2 s _1 , an order 
of magnitude above ROSAT , resolving about 30 per cent of 
the 2-10 keV X-ray background (XRB), (Georgantopoulos et 
al. 1997; Ueda et al. 1998). The number count distribution, 
log N — log S, is a factor of two above the ROSAT counts, 
where the latter were converted to the 2-10 keV band, us- 
ing an average spectral index of the ROSAT sources i.e. 
r = 2. This immediately suggests the presence of a popu- 
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lation with a flat X-ray spectrum other than the broad-line 
QSOs which have steep X-ray spectra in the ROSAT band. 
Indeed, despite the difficulties in the optical follow-up due to 
the large position error box, there are now several examples 
of narrow-line AGN with hard X-ray spectrum at redshifts 
z < 1, (Ohta et al. 1996; Iwasawa et al. 1997; Akiyama et 
al. 1998; Boyle et al. 1998) These narrow line AGN may 
be identical to those detected in the ROSAT surveys. Their 
flat X-ray spectrum would then make them easily detected 
at hard X-ray energies. They may represent the brightest 
examples of high luminosity, type-II QSOs, that is the high 
redshift counterparts of the Seyfert 1.9 and Seyfert 2 galax- 
ies. The existence of such a population has been debated in 
the last few years (e.g. Halpern et al. 1998). This population 
is likely to be significantly under-represented in optical QSO 
surveys, which are based on the presence of strong, usually 
blue, continua and broad emission lines. Moreover, the flat 
X-ray spectra of ASCA narrow-line AGN bear the promise 
that these belong to the long sought population which forms 
a substantial fraction of the XRB (e.g. Comastri et al. 1995; 
Madau et al. 1995). 

One of the most well-known examples of the narrow- 
line AGN population is RXJ13334+001 at a redshift of z = 
2.35. This was discovered in our deep ROSAT survey and 
its optical and ROSAT X-ray spectrum were presented in 
Almaini et al. (1995). It presents narrow Ly Q , Civ emission 
lines on top of a strong UV continuum. Its ROSAT X-ray 
spectrum appears to be hard, F ~ 1.6, with the column 
density fixed to the Galactic value Nh ~ 2.6 x 10 20 cm -2 ; the 
95 per cent upper limit on its absorbing column is Nh ~ 3 x 
10 21 cm -2 when F = 2. However, the ROSAT passband and 
limited spectral resolution did not allow a detailed study of 
its X-ray spectrum. Here, we present the ASCA observations 
of this object extending the spectral coverage to 10 keV at 
the observer's frame. In addition, we discuss observations at 
UKIRT, aimed at detecting broad emission lines (see also 
Shanks et al. 1995, 1996). 



2 THE INFRARED OBSERVATIONS 

During March and 

May 1995, observations of RXJ13334+0001 were made at 
the UK Infrared Telescope in Hawaii. Photometry with IR- 
CAM3 revealed a point-like object in 0.6 arcsec seeing with 
a magnitude K 1 = 16.6. This gives B — K — 5.4 compared 
to B — K ~ 2.5 for normal QSOs at this redshift (Webster et 
al. 1995; Barvainis 1993), suggesting ~ 3 magnitudes of UV 
extinction (although, as discussed in Section 5, the internal 
extinction could be significantly larger if the UV flux is dom- 
inated by surrounding star-forming activity rather than the 
AGN). An infrared spectrum was obtained with the aim of 
detecting redshifted H a . A short 2000s exposure was taken 
with the CGS4 spectrograph using a 2.4 arcsec slit. The re- 
sulting spectrum, with a resolution of ~ 25A is shown in 
Fig. ul The broad emission line at 2.2 microns corresponds 
exactly to the expected position of H a , confirming the red- 
shift z = 2.35. The full width at half maximum corresponds 
to ~ 260A, i.e. ~ 3500km s _1 , which is entirely consistent 
with ordinary broad-line QSOs. Hence the UKIRT observa- 
tions confirm that RXJ13334+0001 is a QSO obscured by 




"Wavelength (Microns) 

Figure 1. Near infrared spectrum of RXJ13334+0001 taken with 
the UK Infrared telescope in Hawaii. 

a moderate amount of dust, sufficient to obliterate the UV 
broad emission lines but not the broad H a . 

The short exposure displayed in Fig. [l] was insufficient 
to detect Hp at 1.63 microns. Detection of this line would al- 
low a direct determination of the reddening from the Balmer 
decrement. A deeper service observation was therefore ob- 
tained during April 1996 using CGS4 with a 2.5 arcsec slit 
and a 150 lines/mm grating at 2nd order, giving improved 
spectral resolution (~ 3A) over a narrow wavelength range. 
Broad Hp was still not detected, but this new spectrum al- 
lowed us to place a useful upper limit on the line flux. This 
limit was obtained by fitting a model consisting of the con- 
tinuum plus a broad line with the same width as H a . The 
continuum level was well determined by fitting a 4th order 
polynomial to the spectrum after excluding the [OIII] emis- 
sion lines and a region 100A either side of the expected peak 
of Hp. By varying the line flux and performing a x 2 At to the 
data, we obtain a limit H a /Hp > 8.4 at the 99% confidence 
level. On the basis of Case B recombination (Baker & Men- 
zel 1938) one would expect a line ratio H a /Hp ~ 3, which 
is clearly inconsistent with the data (see Fig. □). Observed 
broad-line QSOs have somewhat higher Balmer decrements 
than Case B predictions (typically H a /Hp ~ 4) but these 
are also inconsistent with RXJ13334+0001. We conclude 
from this limit that the broad line region is undergoing pho- 
toelectric extinction, with a lower limit Ay > 3. 

The detection of broad H a but non-detection of Hp for- 
mally classifies this object as a QSO equivalent to 'Type 
1.9' Seyferts (Osterbrock 1981). The service observation 
also revealed [OIII]A5007 at 1.673 microns (consistent with 
z — 2.341 ± 0.005) with an equivalent width of 32A and a 
FWHM of 540km s . Assuming a similar width for narrow 
Hp one can obtain a limit on the line ratio [Olll]/ Hp > 5.6 
(using the same technique described above). We note that 
this is consistent with local Seyfert 2 galaxies (Veilleux & 
Osterbrock 1987). 
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Figure 2. Additional near infrared spectrum of RXJ13334+0001, focussing on the region near Hp. For comparison, the expected broad 
line flux is shown above the continuum on the basis of a line ratio H a /Hp = 3. 



3 THE X-RAY OBSERVATIONS 

This object was detected in the BJS864 field of our deep 
ROSAT PSPC survey (Shanks et al. 1991; Georgantopoulos 
et al. 1996). There are two PSPC exposures available of 
50 ksec total, the first obtained in January 1993 and the 
second in January 1994. The ROSAT data were described 
in detail by Almaini et al. (1995). The 0.1-2 keV flux is 



4.5 x 10" 



erg cm 



translating to a luminosity of 



L x ~ 10 45 erg s _1 (Ho = 65km s" 1 Mpc _1 ,q = 0.5) at the 
redshift of this object. Its optical position is 13h43m29.2s 
+00°01'33" (J2000). 

RXJ13334+001 was observed by ASCA (Tanaka, Inoue 
& Holt 1994) in January 1996. The net exposure after screen- 
ing the data using the standard criteria (REV1), (Yaqoob 
1997), is 77 ksec for the Gas Imaging Spectrometers (GIS; 
Tashiro et al. 1996) and 74 ksec for the Solid State Imag- 
ing Spectrometers (SIS; Gendreau 1995). The source was 
clearly detected by ASCA with an X-ray flux in the 2-10 
keV band of 2.4 x 10~ 13 erg cm -2 s -1 . This translates to 
a luminosity of L x ~ 3 x 10 45 erg s~ 4 in the same band 
(Ho = 65, qo = 0.5). The SIS and GIS spectra were ex- 
tracted from a region within 1.5 and 2 arcmin respectively 
of the X-ray centroid. Background data were accumulated 
from several source- free regions within the same field. The 
photons are grouped so that each channel contains a min- 
imum of 20 counts (source plus background). The spectral 
analysis was performed using the XSPEC vlO package. 



4 THE X-RAY SPECTRAL RESULTS 
4.1 The ASCA fits 

The spectral fits to the ROSAT data alone were presented 
in Almaini et al. (1995). Here, we present the spectral fits 
to the ASCA GIS and SIS data. Following our ROSAT re- 
sults, we use a single power-law model with absorption in the 



Table 1. Power-law fits to the ASCA data. 

N H (10 22 cm- 2 ) T X 2 /d.o.f. prob. 
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+25 
-16 

10+ 9 



7 



1.93 



1.37 



+0.62 
0.46 

1.56 

+0.17 
-0.27 

1.56 



34.3/39 
36.1/40 
39.6/40 
42.7/41 



0.69 
0.64 
0.49 
0.40 



QSO rest-frame. An additional absorption component was 
set constant to the Galactic value (Nh = 2.6 x 10 20 cm -2 ). 
The results are given in table 1: in column (1) we give the 
column density in units of 10 22 cm -2 ; in column (2) we give 
the photon index F; column (3) contains the value of the \ 2 
divided by the number of degrees of freedom; finally, column 
(4) contains the probability at which the fit is acceptable. 
The values presented with no associated error bars were kept 
constant during the spectral fit. All uncertainties given cor- 
respond to the 90 per cent confidence level. 

The best-fit model has a steep photon index, T — 
1.931 

a46' aiDe it with a large uncertainty; this is consis- 
tent with the spectral slope of nearby AGN (Nandra & 
Pounds 1994). However, the absorbing column is large with 
Nh ~ 20 x 10 22 cm -2 . The confidence contours for these pa- 
rameters are given in Fig. ^| It is evident that the ASCA data 
favour a hard spectrum: the error contours show that Nh 
and F are correlated in the sense that we obtain either a 
steep power-law with a large absorbing column or a flat 
power-law with a moderate column. Thus, when we fix the 
column density to Nh = 0, we obtain a flat spectral index 



1.37"* 



Finally, we fix both the column density and 



the power-law to the values obtained from the ROSAT data 
alone (F = 1.56, N H = 0). We see that the ROSAT best- 
fits are not rejected by the ASCA data. In conclusion, the 
ASCA data favour a hard spectrum, in agreement with the 
ROSAT data. However, with the current photon statistics 
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Figure 3. The confidence contours for the photon index and the 
absorbing column density for the ASCA data alone. The contours 
correspond to the 68, 90 and 99 per cent confidence levels. 

it is not clear whether this hard spectrum is due to a flat 
spectral index or a high amount of photoelectric absorption. 

4.2 The ROSAT-ASCA joint fits 

Next, we combine the ROSAT with the ASCA data. Thus, 
we extend the spectral coverage from 0.3-33 keV at the emit- 
ter's rest-frame and also we improve substantially the pho- 
ton statistics. We first use a simple model, i.e. a power- 
law model with absorption both at the emitter's rest-frame 
and the Galaxy. The Galactic column density is fixed at 
Nh = 2.6 x 10 20 cm -2 as before. The results are presented in 
table 2: column (1) gives the column density at the emitter's 
rest frame in units of 10 22 cm -2 ; column (2) gives the pho- 
ton index; column (3) gives the covering factor in the case of 
the scattered power-law model (see below); column (4) lists 
the x 2 an d the number of degrees of freedom; while column 
(5) gives the probability that the model is acceptable. 

The best-fit photon index is hard with an apprecia- 
ble error, while a large column density is again favoured 
by the data. Although, the best-fit model does not provide 
an excellent fit to the data, it cannot be strongly rejected 
at a high level of significance (only at the ~ 2a confidence 
level). When we fix the column density to iV^ = we ob- 
tain a very flat spectral index, T ~ 1. Next, we leave the 
ASCA and ROSAT normalizations untied. The reduced \ 2 
is significantly improved compared to the previous model 
(at over the 99.9 confidence level for one additional pa- 
rameter, according to the F-test, Bevington & Robinson 
1995). However, the ASCA normalization is higher than 
the ROSAT normalization by a factor of two (3.4±1.0 and 
1.7±0.3 xlO~ 5 photons keV" 1 cm -2 s" 1 at 1 keV respec- 
tively). This difference is significant at the 99.9 confidence 
level. It is highly unlikely that this discrepancy is due to cal- 
ibration uncertainties in the ASCA or ROSAT instruments. 
In contrast, it is likely that this could be due to flux variabil- 
ity of our object between the ASCA and the ROSAT epochs. 
Note that the underlying assumption in our spectral fits was 
that there is no spectral variability as the ROSAT photon 
index was set equal to the ASCA index. A third possibility is 




100 



N H (10 22 cm" 2 ) 



Figure 4. The confidence contours of the photon index and the 
column density for the scattered power-law model, in the joint 
ROSAT-ASCA spectral fits. The contours correspond to the 68, 
90 and 99 per cent level of significance. 

that the soft flux has indeed lower normalization as it could 
leak through a partial coverer or it could be scattered emis- 
sion. This geometry probably applies to obscured AGN (e.g. 
Turner et al. 1997). According to this standard model, the 
soft X-rays are obscured from view by a thick torus while 
the hard X-rays can penetrate through the absorbing mate- 
rial. Then the soft X-rays could be scattered emission on a 
pure electron medium. Then the scattered power-law should 
have the same slope as the hard power-law. The best fit re- 
sults for this model are given in table 2: We see that we 
obtain a good % 2 compared to the single power-law model, 
where the ASCA and ROSAT normalizations are tied to- 
gether. Using the F-test we find that the change in the \ 2 
is statistically significant at over the 99.9 confidence level. 
The best-fit model favours a steep power-law, Y — 2.lioi7i 
with a large column density, Nh = 35ti 2 '2 x 10 22 cm -2 . The 
covering fraction is around 90 per cent, comparable to the 
values obtained in intermediate type Seyfert galaxies, e.g. 
Seyfert 1.9 (e.g. Turner et al. 1997). In Fig. W we present 
the confidence contours for the photon index and the col- 
umn density for the model above while in Fig. |H] we give the 
folded spectrum together with the data residuals from the 
fitted model (the data have been binned for clarity). 



5 DISCUSSION 

The broad H a line detected shows that this object is an ob- 
scured AGN. Therefore this QSO may be a bright example 
of a type-II QSO population which avoids detection in the 
optical surveys. Interestingly, this object presents UV excess 
but it would not be classified as a QSO as it does not present 
broad lines in its optical spectrum. There is no Hp line de- 
tected and this implies a reddening of at least Ay > 3. Note 
however, that the reddening cannot be much higher than 
the value above; if Ay > 100 as the X-ray spectral fits sug- 
gest, then the H a line would be obliterated as well. This is 
consistent with the moderately red colour (B — K = 5.4) of 
this object; here we assumed that the relative AGN and host 
galaxy contributions are the same in the B and the K band. 
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Table 2. The spectral fits results to the joint ROSAT-ASCA data. 

N H (10 22 cm -2 ) T cov. factor \ 2 /d.o.f. prob. 



Single power-law (ASCA-ROSAT norm, tied ) 
Single power-law (ASCA-ROSAT norm, tied) 
Single power-law (ASCA-ROSAT norm, untied) 
Scattered power-law 




Figure 5. The ROSAT-ASCA spectrum. The solid lines represent 
the best-fit model of a combination of an absorbed hard power- 
law and a scattered power-law at soft X-rays. 



It is therefore a puzzle how the UV continuum is emerg- 
ing unattenuated. One possibility is that a powerful star- 
forming galaxy hosts the QSO. Then, the QSO UV emission 
is completely obscured due to large amounts of dust while 
we are observing the UV continuum of the starburst. Even 
in this case, the highly ionized Civ (A1549) and Ly a lines 
cannot originate from star-forming processes. Another pos- 
sibility is that the UV emission we observe is scattered light 
from the nucleus (Kinney et al. 1991). Then however, as the 
scattered fraction is usually of the order of a few percent, the 
unobscured total UV emission would be abnormally high. 

Our ROSAT data suggested a hard spectrum of T ~ 
1.56. The ASCA data alone confirm the ROSAT findings. 
They show a flat spectrum, although it is difficult to dis- 
entangle whether this is due to a flat power-law or a large 
absorbing column. The joint ROSAT-ASCA spectrum again 
favours a hard spectrum. Although a single power-law with 
high intrinsic absorption (r = 1.47, Nh ~ 10 23 cm -2 ), can- 
not be strongly rejected, the data prefer a R OSAT power-law 
normalization below the ASCA normalization. This could 
be attributed to variability between the ASCA and the 
ROSAT epochs. Indeed, there is some tentative (2a) evi- 
dence for variability even between the two ROSAT observa- 
tions (see Almaini et al. 1998). If this is the case then a sin- 
gle fiat power-law model with no intrinsic absorption would 
fit the data. The best fit power-law spectrum is again hard 
(r = 1.351q'i!i) ver y different from the spectrum of radio- 
quiet QSOs in ASCA which have F = 1.93 ± 0.06 (Reeves 
et al. 1997). Alternatively, if we do not allow for variabil- 
ity between the ASCA and the ROSAT data we can fit the 
spectrum using a "scattered" power-law model i.e. adding a 
soft power-law component with slope identical to that of the 
hard power-law. The amount of the hard flux relative to the 
scattered flux is given by the covering factor. This model 



8Ig 1A7 -o.20 - 71.7/55 0.06 

°- 96 io;i2 " 73.0/56 0.06 

i-SSto.w " 59.4/55 0.32 

35^ 2 ^iOt'o.iT - 90 ±ao9 50.4/53 0.67 



describes well the X-ray spectra of local obscured Seyfert 
galaxies (e.g. Seyfert 1.9 galaxies). We obtain a best fit col- 
umn density of Nh ~ 30 x 10 22 cm~ 2 while the spectral slope 
is T = 2.10+°;^; the covering factor is high (/ = 0.9). These 
values are consistent with those obtained for local obscured 
Seyfert galaxies (Turner et al. 1997). There may be a prob- 
lem however with this interpretation. The derived column 
density (N H — 30 x 10 22 cm~ 2 corresponds to A v ~ 180 
according to Bohlin et al. 1978) is much higher than the 
column inferred from the Balmer decrement (Av > 3); note 
that although the Balmer decrement gives only a lower limit 
to the visual extinction, Av cannot be much greater than 
the above value of 3 magnitudes, as then the H a line would 
be obliterated. The same discrepancy is observed in some 
Seyfert 2 galaxies (e.g. Veilleux et al. 1997; Simpson 1998). 
Veilleux et al. suggest several possibilities to resolve this. 
The broad lines may originate at much larger distances from 
the nucleus where the X-ray emitting region is probably situ- 
ated. Then the X-rays would view a larger column compared 
to that viewed by the broad-line region. Alternatively, as 
the X-rays are absorbed by heavy elements while the opti- 
cal light is absorbed by dust, a large gas-to-dust ratio or a 
metallicity much higher than solar could alleviate the dis- 
crepancy. For example, the former would be the case in the 
model of Granato, Danese & Franceschini (1997) where the 
absorbing column is inside the dust sublimation radius. 

A few other obscured AGN have been detected in the 
ASCA surveys but at lower redshift (z < 1) and only on 
the basis of high excitation narrow lines (Ohta et al. 1996; 
Akiyama et al. 1998; Boyle et al. 1998). This population 
does not come as a great surprise. It was well-known that 
some narrow-line radio galaxies present broad emission lines 
in the IR and therefore they are hidden radio-loud QSOs 
(Economou et al. 1995; Hill et al. 1996). These objects tend 
to have fiat X-ray spectra probably due to an additional 
beamed component (e.g. Reeves et al. 1997). However, our 
object is not a powerful radio emitter. It is not detected in 
the NVSS survey (Condon et al. 1998), thus having flux less 
than 2.5mJy at 1.4 GHz; this translates to a radio-optical 
spectral index (Zamorani et al. 1981) of a ro < 0.4. Although 
deeper radio observations are necessary in order to measure 
its radio power, it is likely that our object represents the first 
radio-quiet counterpart of these high redshift radio galaxies. 
The hard X-ray spectrum of this object, similar to the spec- 
trum of the XRB in the 2-10 keV band (e.g. Gendreau et 
al. 1995), suggests that such an obscured AGN population 
may make a significant contribution to the XRB. 



6 CONCLUSIONS 

We have presented near-IR and hard X-ray (ASCA ) 
spectra of the obscured, high-redshift, z — 2.35, AGN 
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RXJ13334+0001. This object presents only narrow emission 
lines in its rest-frame UV spectrum. However, a broad H a 
line in the UKIRT spectrum clearly classifies this object as 
a QSO. The absence of a broad Hp line suggests a moderate 
amount of reddening (not much higher than Av ~ 3 other- 
wise the H a line would be obliterated as well) in agreement 
with the red colour (B - K = 5.4) obtained with IRCAM3. 

The ASCA data favour a flat or absorbed spectrum. 
The best-fit spectrum has N H ~ 10 23 cm _2 with the power- 
law being rather unconstrained, F = l^l^g. Combining 
the ROSAT with the ASCA data, keeping the ASCA equal 
to the ROSAT normalization, we obtain again a similar hard 
spectrum with N H ~ 10 23 cm -2 , V ~ 1.47±„.2o- However, 
the above model is acceptable at only the 6 per cent confi- 
dence level. A (statistically significant) better fit is obtained 
when we use a scattered power-law model (hard power- 
law plus scattered soft power-law). The best fit spectrum 
shows a high absorbing column Nh ~ 3 x fO 23 cm~ 2 with 
r = 2.1 +q' and a covering fraction of 0.9. This is very simi- 
lar to the spectrum of obscured Seyfert nuclei. However, the 
derived column density is far above the value obtained from 
the UKIRT data alone. This discrepancy is not uncommon 
in obscured Seyfert galaxies and it can be resolved on the 
basis of eg high gas metallicities, high gas-to-dust ratios, or 
simply considering that the X-rays originate from the nu- 
cleus while the broad line region is located further away. 
Alternatively, the discrepancy between the columns viewed 
in X-rays and in the IR can be alleviated if we allow for vari- 
ability between the ASCA and the ROSAT epoch. Then the 
best fit X-ray spectrum is V — 1.351°; ^4 while there is no 
evidence for a large absorbing column in better agreement 
with the UKIRT findings. 

Our object may be one of the first examples of a radio- 
quiet, type-II QSO. This population with properties similar 
to those of obscured Seyfert galaxies locally, remains unde- 
tected in optical UVX surveys. However, it could be readily 
detected in hard X-ray, the far-IR and mm part of the spec- 
trum where obscuration effects are less important. Indeed, 
there are now several examples of obscured type-II AGN 
in the ASCA surveys. Future surveys with the AXAF and 
XMM X-ray missions are expected to reveal large numbers of 
these obscured AGN and to provide much better constraints 
on their X-ray spectrum and number density. 
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